Related literature {#sec1}
==================

For background to the importance of spiro compounds, see: Kobayashi *et al.* (1991[@bb5]); James *et al.* (1991[@bb4]); Caramella & Grunanger (1984[@bb3]). For hydrogen-bond motifs, see: Bernstein *et al.*, 1995[@bb1],

Experimental {#sec2}
============

 {#sec2.1}

### Crystal data {#sec2.1.1}

C~37~H~34~N~2~O~4~S*M* *~r~* = 602.72Monoclinic,*a* = 14.6229 (6) Å*b* = 15.8759 (6) Å*c* = 15.0284 (5) Åβ = 115.907 (2)°*V* = 3138.3 (2) Å^3^*Z* = 4Mo *K*α radiationμ = 0.15 mm^−1^*T* = 293 K0.23 × 0.21 × 0.18 mm

### Data collection {#sec2.1.2}

Bruker Kappa APEXII diffractometerAbsorption correction: multi-scan (*SADABS*; Sheldrick, 1996[@bb6]) *T* ~min~ = 0.967, *T* ~max~ = 0.97444023 measured reflections10327 independent reflections6691 reflections with *I* \> 2σ(*I*)*R* ~int~ = 0.031

### Refinement {#sec2.1.3}

*R*\[*F* ^2^ \> 2σ(*F* ^2^)\] = 0.051*wR*(*F* ^2^) = 0.154*S* = 1.0110327 reflections400 parametersH-atom parameters constrainedΔρ~max~ = 0.43 e Å^−3^Δρ~min~ = −0.33 e Å^−3^

 {#d5e509}

Data collection: *APEX2* (Bruker, 2004[@bb2]); cell refinement: *SAINT* (Bruker, 2004[@bb2]); data reduction: *SAINT*; program(s) used to solve structure: *SHELXS97* (Sheldrick, 2008[@bb7]); program(s) used to refine structure: *SHELXL97* (Sheldrick, 2008[@bb7]); molecular graphics: *PLATON* (Spek, 2009[@bb8]); software used to prepare material for publication: *SHELXL97*.

Supplementary Material
======================

Crystal structure: contains datablock(s) global, I. DOI: [10.1107/S1600536811045934/tk5009sup1.cif](http://dx.doi.org/10.1107/S1600536811045934/tk5009sup1.cif)

Structure factors: contains datablock(s) I. DOI: [10.1107/S1600536811045934/tk5009Isup2.hkl](http://dx.doi.org/10.1107/S1600536811045934/tk5009Isup2.hkl)

Additional supplementary materials: [crystallographic information](http://scripts.iucr.org/cgi-bin/sendsupfiles?tk5009&file=tk5009sup0.html&mime=text/html); [3D view](http://scripts.iucr.org/cgi-bin/sendcif?tk5009sup1&Qmime=cif); [checkCIF report](http://scripts.iucr.org/cgi-bin/paper?tk5009&checkcif=yes)

Supplementary data and figures for this paper are available from the IUCr electronic archives (Reference: [TK5009](http://scripts.iucr.org/cgi-bin/sendsup?tk5009)).
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Comment
=======

Spiro-compounds represent an important class of naturally occurring substances, which in many cases exhibit important biological properties (Kobayashi *et al.*, 1991; James *et al.*, 1991). 1,3-Dipolar cycloaddition reactions are widely used for the construction of spiro-compounds (Caramella & Grunanger, 1984).

In the title compound (Fig. 1), the six-membered piperidine ring adopts a half-chair conformation with atoms N1 and C5 deviating by -0.532 (2) and -0.588 (2) Å, respectively, from the least-squares plane defined by atoms C2/C3/C4/C6. In the pyrrole thiazole fused ring system, the pyrrole ring has an envelope conformation, and the thiazole ring is in a twisted envelope conformation with C8 atoms being the flap atom in both of these envelopes. The twisted envelope conformation of the thiazole ring may be due to the intramolecular C10---H10B···O2 interaction (Table 1). Similarly the orientation of the 4-methoxyphenyl substituent with respect to the attached piperidine ring may be influenced by the intermolecular C34---H34···O1 interaction (Table 1). The dihedral angle between the methoxyphenyl rings are 86.4 (1)°, and these rings form dihedral angles of 59.1 (1) and 39.8 (1)° with the acenaphthene group.

The C72---H72···O2 hydrogen bond connect two centrosymmetrically related molecules and generate the graph set motif *R*~2~^2^(16) (Bernstein *et al.*, 1995), Fig. 2. These dimers are connected into a zigzag chain by C34---H34···O1 hydrogen bonds (Fig. 2). In addition, there are two weak C---H···π interactions, Table 1.

Experimental {#experimental}
============

1-Methyl-3,5-bis\[(*E*)-4-methoxyphenylmethylidene\]tetrahydro-4(1*H*)-pyridinone (1 mmol), acenaphthenequinone (0.182 g, 1 mmol) and 1,3-thiazolane-4-carboxylic acid (0.133 g, 1 mmol) were dissolved in methanol (10 ml) and refluxed for 30 min. After completion of the reaction, as evident from TLC, the mixture was poured into water (50 ml). The precipitated solid was filtered and washed with water (100 ml) to obtain the pure product as a solid. The product was recrystallized from ethyl acetate to obtain suitable crystals for the X-ray analysis. Melting point: 479 K; Yield: 89%.

Refinement {#refinement}
==========

H atoms were placed at calculated positions and allowed to ride on their carrier atoms with C---H = 0.93--0.98 Å. *U*~iso~ = 1.2*U*~eq~(C) for CH~2~ and CH groups, and *U*~iso~ = 1.5*U*~eq~(C) for CH~3~ groups.

Figures
=======

![The molecular structure of (I), showing 30% probability displacement ellipsoids and the atom-numbering scheme. Hydrogen atoms have been omitted for clarity.](e-67-o3210-fig1){#Fap1}

![A partial packing diagram for (I). The C---H···O,π interactions are shown as dashed lines.](e-67-o3210-fig2){#Fap2}

Crystal data {#tablewrapcrystaldatalong}
============

  ------------------------- ---------------------------------------
  C~37~H~34~N~2~O~4~S       *F*(000) = 1272
  *M~r~* = 602.72           *D*~x~ = 1.276 Mg m^−3^
  Monoclinic, *P*2~1~/*c*   Mo *K*α radiation, λ = 0.71073 Å
  Hall symbol: -P 2ybc      Cell parameters from 2000 reflections
  *a* = 14.6229 (6) Å       θ = 2--31°
  *b* = 15.8759 (6) Å       µ = 0.15 mm^−1^
  *c* = 15.0284 (5) Å       *T* = 293 K
  β = 115.907 (2)°          Block, colourless
  *V* = 3138.3 (2) Å^3^     0.23 × 0.21 × 0.18 mm
  *Z* = 4                   
  ------------------------- ---------------------------------------

Data collection {#tablewrapdatacollectionlong}
===============

  --------------------------------------------------------------- --------------------------------------
  Bruker Kappa APEXII diffractometer                              10327 independent reflections
  Radiation source: fine-focus sealed tube                        6691 reflections with *I* \> 2σ(*I*)
  graphite                                                        *R*~int~ = 0.031
  Detector resolution: 0 pixels mm^-1^                            θ~max~ = 31.4°, θ~min~ = 1.6°
  ω and φ scans                                                   *h* = −21→21
  Absorption correction: multi-scan (*SADABS*; Sheldrick, 1996)   *k* = −23→23
  *T*~min~ = 0.967, *T*~max~ = 0.974                              *l* = −21→14
  44023 measured reflections                                      
  --------------------------------------------------------------- --------------------------------------

Refinement {#tablewraprefinementdatalong}
==========

  ---------------------------------------------------------------- ----------------------------------------------------------------------------------------------------
  Refinement on *F*^2^                                             Secondary atom site location: difference Fourier map
  Least-squares matrix: full                                       Hydrogen site location: inferred from neighbouring sites
  *R*\[*F*^2^ \> 2σ(*F*^2^)\] = 0.051                              H-atom parameters constrained
  *wR*(*F*^2^) = 0.154                                             *w* = 1/\[σ^2^(*F*~o~^2^) + (0.0699*P*)^2^ + 0.9424*P*\] where *P* = (*F*~o~^2^ + 2*F*~c~^2^)/3
  *S* = 1.01                                                       (Δ/σ)~max~ \< 0.001
  10327 reflections                                                Δρ~max~ = 0.43 e Å^−3^
  400 parameters                                                   Δρ~min~ = −0.33 e Å^−3^
  0 restraints                                                     Extinction correction: *SHELXL97* (Sheldrick, 2008), Fc^\*^=kFc\[1+0.001xFc^2^λ^3^/sin(2θ)\]^-1/4^
  Primary atom site location: structure-invariant direct methods   Extinction coefficient: 0.0015 (5)
  ---------------------------------------------------------------- ----------------------------------------------------------------------------------------------------

Special details {#specialdetails}
===============

  -----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
  Geometry. All e.s.d.\'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell e.s.d.\'s are taken into account individually in the estimation of e.s.d.\'s in distances, angles and torsion angles; correlations between e.s.d.\'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell e.s.d.\'s is used for estimating e.s.d.\'s involving l.s. planes.
  Refinement. Refinement of *F*^2^ against ALL reflections. The weighted *R*-factor *wR* and goodness of fit *S* are based on *F*^2^, conventional *R*-factors *R* are based on *F*, with *F* set to zero for negative *F*^2^. The threshold expression of *F*^2^ \> σ(*F*^2^) is used only for calculating *R*-factors(gt) *etc*. and is not relevant to the choice of reflections for refinement. *R*-factors based on *F*^2^ are statistically about twice as large as those based on *F*, and *R*- factors based on ALL data will be even larger.
  -----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å^2^) {#tablewrapcoords}
==================================================================================================

  ------ -------------- --------------- --------------- -------------------- --
         *x*            *y*             *z*             *U*~iso~\*/*U*~eq~   
  C1     0.05702 (12)   0.26172 (11)    −0.14785 (12)   0.0458 (4)           
  H1A    0.0460         0.2022          −0.1463         0.069\*              
  H1B    0.0656         0.2753          −0.2060         0.069\*              
  H1C    −0.0005        0.2917          −0.1490         0.069\*              
  C2     0.23369 (10)   0.23225 (9)     −0.04797 (11)   0.0349 (3)           
  H2A    0.2414         0.2326          −0.1089         0.042\*              
  H2B    0.2190         0.1749          −0.0361         0.042\*              
  C3     0.33233 (10)   0.25945 (9)     0.03580 (10)    0.0320 (3)           
  C4     0.34405 (10)   0.34748 (9)     0.07216 (10)    0.0302 (3)           
  C5     0.24559 (10)   0.39442 (8)     0.05210 (10)    0.0293 (3)           
  C6     0.17140 (10)   0.37496 (9)     −0.05547 (10)   0.0330 (3)           
  H6A    0.1100         0.4082          −0.0752         0.040\*              
  H6B    0.2023         0.3882          −0.0993         0.040\*              
  C7     0.26211 (10)   0.49022 (9)     0.07440 (10)    0.0320 (3)           
  H7     0.3297         0.4974          0.1296          0.038\*              
  C8     0.18394 (11)   0.50890 (9)     0.11325 (11)    0.0338 (3)           
  H8     0.1151         0.5082          0.0590          0.041\*              
  C9     0.19802 (13)   0.58458 (10)    0.17907 (13)    0.0452 (4)           
  H9A    0.1686         0.6346          0.1400          0.054\*              
  H9B    0.2695         0.5947          0.2211          0.054\*              
  C10    0.13378 (13)   0.44349 (11)    0.22827 (13)    0.0448 (4)           
  H10A   0.1615         0.4117          0.2895          0.054\*              
  H10B   0.0660         0.4228          0.1864          0.054\*              
  C11    0.19993 (10)   0.36021 (9)     0.12522 (10)    0.0308 (3)           
  C12    0.09191 (11)   0.31906 (10)    0.06612 (11)    0.0379 (3)           
  C13    0.09879 (12)   0.22999 (11)    0.09739 (13)    0.0444 (4)           
  C14    0.02966 (17)   0.16525 (14)    0.06977 (17)    0.0671 (6)           
  H14    −0.0365        0.1729          0.0214          0.081\*              
  C15    0.0619 (2)     0.08708 (16)    0.1169 (2)      0.0831 (8)           
  H15    0.0160         0.0425          0.0980          0.100\*              
  C16    0.1577 (2)     0.07374 (14)    0.18930 (19)    0.0738 (7)           
  H16    0.1755         0.0208          0.2182          0.089\*              
  C17    0.23036 (16)   0.13913 (11)    0.22093 (14)    0.0518 (4)           
  C18    0.19704 (12)   0.21657 (10)    0.17185 (12)    0.0390 (3)           
  C19    0.25791 (11)   0.28929 (9)     0.19501 (10)    0.0327 (3)           
  C20    0.35303 (11)   0.28621 (10)    0.27196 (11)    0.0394 (3)           
  H20    0.3939         0.3340          0.2911          0.047\*              
  C21    0.38795 (14)   0.20853 (12)    0.32189 (13)    0.0512 (4)           
  H21    0.4530         0.2060          0.3736          0.061\*              
  C22    0.33004 (16)   0.13745 (12)    0.29711 (14)    0.0570 (5)           
  H22    0.3566         0.0875          0.3308          0.068\*              
  C31    0.40937 (11)   0.20670 (9)     0.08693 (11)    0.0368 (3)           
  H31    0.4669         0.2315          0.1360          0.044\*              
  C32    0.41493 (11)   0.11611 (9)     0.07593 (11)    0.0375 (3)           
  C33    0.46607 (12)   0.06725 (10)    0.16063 (12)    0.0444 (4)           
  H33    0.5013         0.0939          0.2213          0.053\*              
  C34    0.46569 (14)   −0.01911 (11)   0.15661 (13)    0.0490 (4)           
  H34    0.4987         −0.0503         0.2143          0.059\*              
  C35    0.41601 (13)   −0.05974 (10)   0.06629 (13)    0.0450 (4)           
  C36    0.36961 (13)   −0.01298 (11)   −0.01935 (12)   0.0454 (4)           
  H36    0.3388         −0.0398         −0.0804         0.055\*              
  C37    0.36913 (12)   0.07357 (10)    −0.01411 (12)   0.0421 (3)           
  H37    0.3374         0.1045          −0.0722         0.050\*              
  C38    0.3592 (2)     −0.18946 (14)   −0.01891 (18)   0.0799 (7)           
  H38A   0.2898         −0.1708         −0.0455         0.120\*              
  H38B   0.3622         −0.2488         −0.0056         0.120\*              
  H38C   0.3859         −0.1786         −0.0659         0.120\*              
  C71    0.25792 (11)   0.54436 (9)     −0.01021 (11)   0.0345 (3)           
  C72    0.34035 (12)   0.54987 (10)    −0.03242 (13)   0.0413 (3)           
  H72    0.3997         0.5210          0.0070          0.050\*              
  C73    0.33715 (13)   0.59696 (10)    −0.11150 (14)   0.0459 (4)           
  H73    0.3933         0.5987          −0.1252         0.055\*              
  C74    0.25059 (14)   0.64111 (11)    −0.16955 (13)   0.0475 (4)           
  C75    0.16901 (14)   0.63866 (13)    −0.14731 (15)   0.0588 (5)           
  H75    0.1108         0.6694          −0.1854         0.071\*              
  C76    0.17252 (13)   0.59095 (12)    −0.06887 (14)   0.0511 (4)           
  H76    0.1163         0.5901          −0.0552         0.061\*              
  C77    0.3074 (2)     0.68197 (18)    −0.28915 (19)   0.0842 (8)           
  H77A   0.3743         0.6966          −0.2403         0.126\*              
  H77B   0.2883         0.7186          −0.3453         0.126\*              
  H77C   0.3072         0.6247          −0.3096         0.126\*              
  N1     0.14777 (8)    0.28580 (8)     −0.06042 (9)    0.0336 (3)           
  N2     0.19908 (9)    0.43700 (7)     0.17839 (9)     0.0341 (3)           
  O1     0.42678 (7)    0.38018 (7)     0.11706 (8)     0.0411 (3)           
  O2     0.01535 (8)    0.35883 (8)     0.01723 (9)     0.0493 (3)           
  O3     0.23835 (13)   0.69080 (10)    −0.24882 (12)   0.0747 (5)           
  O4     0.41766 (11)   −0.14553 (8)    0.06995 (10)    0.0630 (4)           
  S1     0.13145 (4)    0.55591 (3)     0.25237 (3)     0.05553 (14)         
  ------ -------------- --------------- --------------- -------------------- --

Atomic displacement parameters (Å^2^) {#tablewrapadps}
=====================================

  ----- ------------- ------------- ------------- -------------- ------------- ---------------
        *U*^11^       *U*^22^       *U*^33^       *U*^12^        *U*^13^       *U*^23^
  C1    0.0365 (7)    0.0518 (9)    0.0387 (8)    0.0007 (7)     0.0068 (6)    −0.0070 (7)
  C2    0.0350 (7)    0.0359 (7)    0.0325 (7)    0.0051 (5)     0.0136 (6)    −0.0014 (6)
  C3    0.0313 (6)    0.0342 (7)    0.0328 (7)    0.0042 (5)     0.0162 (5)    0.0001 (5)
  C4    0.0293 (6)    0.0335 (7)    0.0290 (6)    0.0048 (5)     0.0140 (5)    0.0025 (5)
  C5    0.0284 (6)    0.0310 (6)    0.0291 (6)    0.0042 (5)     0.0130 (5)    0.0008 (5)
  C6    0.0330 (6)    0.0357 (7)    0.0290 (6)    0.0054 (5)     0.0123 (5)    0.0014 (5)
  C7    0.0293 (6)    0.0318 (6)    0.0334 (7)    0.0043 (5)     0.0124 (5)    0.0002 (5)
  C8    0.0337 (6)    0.0356 (7)    0.0319 (7)    0.0069 (5)     0.0142 (6)    0.0002 (5)
  C9    0.0503 (9)    0.0400 (8)    0.0439 (9)    0.0091 (7)     0.0192 (7)    −0.0052 (7)
  C10   0.0494 (9)    0.0528 (10)   0.0387 (8)    0.0081 (7)     0.0253 (7)    −0.0010 (7)
  C11   0.0288 (6)    0.0349 (7)    0.0290 (6)    0.0028 (5)     0.0130 (5)    0.0001 (5)
  C12   0.0309 (6)    0.0492 (9)    0.0357 (7)    −0.0009 (6)    0.0166 (6)    −0.0049 (6)
  C13   0.0453 (8)    0.0495 (9)    0.0435 (9)    −0.0110 (7)    0.0242 (7)    −0.0048 (7)
  C14   0.0651 (12)   0.0733 (14)   0.0624 (13)   −0.0302 (11)   0.0275 (10)   −0.0103 (10)
  C15   0.112 (2)     0.0616 (14)   0.0806 (17)   −0.0428 (14)   0.0462 (16)   −0.0091 (12)
  C16   0.113 (2)     0.0443 (11)   0.0741 (15)   −0.0153 (11)   0.0498 (15)   0.0022 (10)
  C17   0.0792 (13)   0.0378 (8)    0.0513 (10)   0.0007 (8)     0.0404 (10)   0.0045 (7)
  C18   0.0485 (8)    0.0378 (8)    0.0381 (8)    −0.0016 (6)    0.0258 (7)    0.0001 (6)
  C19   0.0369 (7)    0.0349 (7)    0.0308 (7)    0.0048 (5)     0.0191 (6)    0.0023 (5)
  C20   0.0397 (7)    0.0450 (8)    0.0341 (7)    0.0061 (6)     0.0168 (6)    0.0059 (6)
  C21   0.0552 (10)   0.0584 (11)   0.0413 (9)    0.0192 (8)     0.0223 (8)    0.0169 (8)
  C22   0.0809 (13)   0.0465 (10)   0.0533 (11)   0.0190 (9)     0.0383 (10)   0.0184 (8)
  C31   0.0330 (7)    0.0368 (7)    0.0387 (8)    0.0053 (5)     0.0138 (6)    −0.0009 (6)
  C32   0.0354 (7)    0.0369 (7)    0.0376 (8)    0.0097 (6)     0.0135 (6)    −0.0002 (6)
  C33   0.0446 (8)    0.0419 (8)    0.0353 (8)    0.0121 (6)     0.0068 (6)    −0.0036 (6)
  C34   0.0579 (10)   0.0411 (9)    0.0379 (8)    0.0143 (7)     0.0116 (7)    0.0025 (7)
  C35   0.0469 (8)    0.0376 (8)    0.0467 (9)    0.0087 (6)     0.0168 (7)    −0.0031 (7)
  C36   0.0472 (8)    0.0455 (9)    0.0371 (8)    0.0092 (7)     0.0124 (7)    −0.0078 (7)
  C37   0.0442 (8)    0.0456 (8)    0.0332 (7)    0.0126 (6)     0.0140 (6)    0.0010 (6)
  C38   0.0941 (17)   0.0459 (11)   0.0766 (15)   −0.0010 (11)   0.0160 (13)   −0.0201 (10)
  C71   0.0343 (7)    0.0306 (7)    0.0400 (8)    0.0024 (5)     0.0175 (6)    0.0016 (6)
  C72   0.0360 (7)    0.0371 (8)    0.0536 (9)    0.0044 (6)     0.0221 (7)    0.0036 (7)
  C73   0.0481 (9)    0.0406 (8)    0.0614 (10)   −0.0004 (7)    0.0354 (8)    0.0018 (7)
  C74   0.0567 (10)   0.0412 (8)    0.0510 (10)   0.0024 (7)     0.0294 (8)    0.0080 (7)
  C75   0.0494 (10)   0.0685 (12)   0.0613 (12)   0.0204 (9)     0.0268 (9)    0.0293 (10)
  C76   0.0396 (8)    0.0628 (11)   0.0564 (10)   0.0148 (7)     0.0262 (8)    0.0214 (9)
  C77   0.0949 (18)   0.102 (2)     0.0765 (16)   0.0126 (15)    0.0570 (15)   0.0296 (14)
  N1    0.0288 (5)    0.0379 (6)    0.0302 (6)    0.0027 (4)     0.0094 (4)    −0.0024 (5)
  N2    0.0377 (6)    0.0358 (6)    0.0315 (6)    0.0070 (5)     0.0177 (5)    0.0005 (5)
  O1    0.0289 (5)    0.0402 (6)    0.0503 (6)    0.0012 (4)     0.0137 (4)    −0.0026 (5)
  O2    0.0298 (5)    0.0681 (8)    0.0481 (7)    0.0069 (5)     0.0153 (5)    −0.0067 (6)
  O3    0.0869 (11)   0.0777 (10)   0.0787 (10)   0.0202 (8)     0.0540 (9)    0.0361 (8)
  O4    0.0795 (9)    0.0357 (6)    0.0589 (8)    0.0076 (6)     0.0165 (7)    −0.0049 (6)
  S1    0.0714 (3)    0.0572 (3)    0.0452 (2)    0.0234 (2)     0.0321 (2)    −0.00093 (19)
  ----- ------------- ------------- ------------- -------------- ------------- ---------------

Geometric parameters (Å, °) {#tablewrapgeomlong}
===========================

  ----------------------- -------------- ----------------------- --------------
  C1---N1                 1.4526 (18)    C16---H16               0.9300
  C1---H1A                0.9600         C17---C22               1.406 (3)
  C1---H1B                0.9600         C17---C18               1.407 (2)
  C1---H1C                0.9600         C18---C19               1.406 (2)
  C2---N1                 1.4598 (17)    C19---C20               1.367 (2)
  C2---C3                 1.5050 (19)    C20---C21               1.418 (2)
  C2---H2A                0.9700         C20---H20               0.9300
  C2---H2B                0.9700         C21---C22               1.361 (3)
  C3---C31                1.3432 (19)    C21---H21               0.9300
  C3---C4                 1.4830 (19)    C22---H22               0.9300
  C4---O1                 1.2145 (16)    C31---C32               1.454 (2)
  C4---C5                 1.5297 (17)    C31---H31               0.9300
  C5---C6                 1.5340 (19)    C32---C37               1.394 (2)
  C5---C7                 1.5534 (19)    C32---C33               1.396 (2)
  C5---C11                1.6091 (19)    C33---C34               1.372 (2)
  C6---N1                 1.4512 (18)    C33---H33               0.9300
  C6---H6A                0.9700         C34---C35               1.387 (2)
  C6---H6B                0.9700         C34---H34               0.9300
  C7---C71                1.514 (2)      C35---O4                1.363 (2)
  C7---C8                 1.5228 (19)    C35---C36               1.380 (2)
  C7---H7                 0.9800         C36---C37               1.376 (2)
  C8---N2                 1.4564 (18)    C36---H36               0.9300
  C8---C9                 1.512 (2)      C37---H37               0.9300
  C8---H8                 0.9800         C38---O4                1.415 (2)
  C9---S1                 1.8181 (19)    C38---H38A              0.9600
  C9---H9A                0.9700         C38---H38B              0.9600
  C9---H9B                0.9700         C38---H38C              0.9600
  C10---N2                1.452 (2)      C71---C76               1.386 (2)
  C10---S1                1.8245 (17)    C71---C72               1.387 (2)
  C10---H10A              0.9700         C72---C73               1.387 (2)
  C10---H10B              0.9700         C72---H72               0.9300
  C11---N2                1.4606 (18)    C73---C74               1.375 (2)
  C11---C19               1.5197 (19)    C73---H73               0.9300
  C11---C12               1.5764 (19)    C74---C75               1.373 (2)
  C12---O2                1.2137 (18)    C74---O3                1.374 (2)
  C12---C13               1.480 (2)      C75---C76               1.383 (2)
  C13---C14               1.373 (2)      C75---H75               0.9300
  C13---C18               1.399 (2)      C76---H76               0.9300
  C14---C15               1.405 (3)      C77---O3                1.393 (3)
  C14---H14               0.9300         C77---H77A              0.9600
  C15---C16               1.363 (4)      C77---H77B              0.9600
  C15---H15               0.9300         C77---H77C              0.9600
  C16---C17               1.411 (3)                              
                                                                 
  N1---C1---H1A           109.5          C18---C17---C16         115.41 (19)
  N1---C1---H1B           109.5          C13---C18---C19         113.01 (14)
  H1A---C1---H1B          109.5          C13---C18---C17         123.50 (16)
  N1---C1---H1C           109.5          C19---C18---C17         123.45 (16)
  H1A---C1---H1C          109.5          C20---C19---C18         118.70 (14)
  H1B---C1---H1C          109.5          C20---C19---C11         131.68 (14)
  N1---C2---C3            113.38 (11)    C18---C19---C11         109.62 (12)
  N1---C2---H2A           108.9          C19---C20---C21         118.48 (16)
  C3---C2---H2A           108.9          C19---C20---H20         120.8
  N1---C2---H2B           108.9          C21---C20---H20         120.8
  C3---C2---H2B           108.9          C22---C21---C20         122.62 (17)
  H2A---C2---H2B          107.7          C22---C21---H21         118.7
  C31---C3---C4           116.34 (13)    C20---C21---H21         118.7
  C31---C3---C2           123.88 (13)    C21---C22---C17         120.43 (16)
  C4---C3---C2            119.52 (11)    C21---C22---H22         119.8
  O1---C4---C3            122.30 (12)    C17---C22---H22         119.8
  O1---C4---C5            121.64 (12)    C3---C31---C32          128.77 (14)
  C3---C4---C5            116.05 (11)    C3---C31---H31          115.6
  C4---C5---C6            106.32 (11)    C32---C31---H31         115.6
  C4---C5---C7            112.96 (11)    C37---C32---C33         117.03 (14)
  C6---C5---C7            113.35 (11)    C37---C32---C31         124.23 (14)
  C4---C5---C11           109.67 (10)    C33---C32---C31         118.70 (14)
  C6---C5---C11           109.78 (11)    C34---C33---C32         121.66 (15)
  C7---C5---C11           104.77 (10)    C34---C33---H33         119.2
  N1---C6---C5            107.06 (11)    C32---C33---H33         119.2
  N1---C6---H6A           110.3          C33---C34---C35         119.86 (16)
  C5---C6---H6A           110.3          C33---C34---H34         120.1
  N1---C6---H6B           110.3          C35---C34---H34         120.1
  C5---C6---H6B           110.3          O4---C35---C36          124.61 (15)
  H6A---C6---H6B          108.6          O4---C35---C34          115.64 (15)
  C71---C7---C8           116.73 (11)    C36---C35---C34         119.75 (15)
  C71---C7---C5           115.43 (11)    C37---C36---C35         119.76 (15)
  C8---C7---C5            101.62 (11)    C37---C36---H36         120.1
  C71---C7---H7           107.5          C35---C36---H36         120.1
  C8---C7---H7            107.5          C36---C37---C32         121.79 (15)
  C5---C7---H7            107.5          C36---C37---H37         119.1
  N2---C8---C9            104.23 (12)    C32---C37---H37         119.1
  N2---C8---C7            100.71 (10)    O4---C38---H38A         109.5
  C9---C8---C7            119.68 (13)    O4---C38---H38B         109.5
  N2---C8---H8            110.5          H38A---C38---H38B       109.5
  C9---C8---H8            110.5          O4---C38---H38C         109.5
  C7---C8---H8            110.5          H38A---C38---H38C       109.5
  C8---C9---S1            103.98 (11)    H38B---C38---H38C       109.5
  C8---C9---H9A           111.0          C76---C71---C72         116.71 (14)
  S1---C9---H9A           111.0          C76---C71---C7          122.12 (13)
  C8---C9---H9B           111.0          C72---C71---C7          121.16 (13)
  S1---C9---H9B           111.0          C71---C72---C73         122.17 (14)
  H9A---C9---H9B          109.0          C71---C72---H72         118.9
  N2---C10---S1           104.21 (11)    C73---C72---H72         118.9
  N2---C10---H10A         110.9          C74---C73---C72         119.70 (15)
  S1---C10---H10A         110.9          C74---C73---H73         120.1
  N2---C10---H10B         110.9          C72---C73---H73         120.1
  S1---C10---H10B         110.9          C75---C74---O3          115.43 (16)
  H10A---C10---H10B       108.9          C75---C74---C73         119.23 (16)
  N2---C11---C19          112.11 (11)    O3---C74---C73          125.32 (16)
  N2---C11---C12          114.09 (11)    C74---C75---C76         120.68 (16)
  C19---C11---C12         101.61 (11)    C74---C75---H75         119.7
  N2---C11---C5           101.37 (11)    C76---C75---H75         119.7
  C19---C11---C5          116.65 (10)    C75---C76---C71         121.46 (15)
  C12---C11---C5          111.58 (11)    C75---C76---H76         119.3
  O2---C12---C13          127.32 (14)    C71---C76---H76         119.3
  O2---C12---C11          123.90 (15)    O3---C77---H77A         109.5
  C13---C12---C11         107.74 (12)    O3---C77---H77B         109.5
  C14---C13---C18         119.42 (18)    H77A---C77---H77B       109.5
  C14---C13---C12         132.90 (18)    O3---C77---H77C         109.5
  C18---C13---C12         107.65 (13)    H77A---C77---H77C       109.5
  C13---C14---C15         117.9 (2)      H77B---C77---H77C       109.5
  C13---C14---H14         121.0          C6---N1---C1            113.95 (12)
  C15---C14---H14         121.0          C6---N1---C2            112.90 (11)
  C16---C15---C14         122.8 (2)      C1---N1---C2            110.95 (12)
  C16---C15---H15         118.6          C10---N2---C8           110.49 (11)
  C14---C15---H15         118.6          C10---N2---C11          120.41 (12)
  C15---C16---C17         121.0 (2)      C8---N2---C11           108.76 (11)
  C15---C16---H16         119.5          C74---O3---C77          118.35 (17)
  C17---C16---H16         119.5          C35---O4---C38          117.49 (16)
  C22---C17---C18         116.21 (16)    C9---S1---C10           93.62 (7)
  C22---C17---C16         128.34 (19)                            
                                                                 
  N1---C2---C3---C31      152.33 (14)    C17---C18---C19---C11   177.71 (14)
  N1---C2---C3---C4       −21.59 (18)    N2---C11---C19---C20    −51.1 (2)
  C31---C3---C4---O1      27.6 (2)       C12---C11---C19---C20   −173.33 (15)
  C2---C3---C4---O1       −158.01 (14)   C5---C11---C19---C20    65.1 (2)
  C31---C3---C4---C5      −150.91 (13)   N2---C11---C19---C18    128.13 (13)
  C2---C3---C4---C5       23.46 (18)     C12---C11---C19---C18   5.91 (14)
  O1---C4---C5---C6       137.07 (14)    C5---C11---C19---C18    −115.64 (13)
  C3---C4---C5---C6       −44.39 (15)    C18---C19---C20---C21   3.1 (2)
  O1---C4---C5---C7       12.15 (18)     C11---C19---C20---C21   −177.75 (15)
  C3---C4---C5---C7       −169.31 (11)   C19---C20---C21---C22   −0.9 (3)
  O1---C4---C5---C11      −104.30 (15)   C20---C21---C22---C17   −1.6 (3)
  C3---C4---C5---C11      74.24 (14)     C18---C17---C22---C21   1.8 (3)
  C4---C5---C6---N1       66.56 (13)     C16---C17---C22---C21   −175.8 (2)
  C7---C5---C6---N1       −168.75 (10)   C4---C3---C31---C32     172.66 (14)
  C11---C5---C6---N1      −51.99 (13)    C2---C3---C31---C32     −1.4 (3)
  C4---C5---C7---C71      87.51 (14)     C3---C31---C32---C37    34.3 (3)
  C6---C5---C7---C71      −33.50 (16)    C3---C31---C32---C33    −143.31 (17)
  C11---C5---C7---C71     −153.17 (11)   C37---C32---C33---C34   −4.3 (3)
  C4---C5---C7---C8       −145.17 (11)   C31---C32---C33---C34   173.53 (16)
  C6---C5---C7---C8       93.81 (13)     C32---C33---C34---C35   1.9 (3)
  C11---C5---C7---C8      −25.85 (12)    C33---C34---C35---O4    −178.46 (17)
  C71---C7---C8---N2      170.13 (12)    C33---C34---C35---C36   1.8 (3)
  C5---C7---C8---N2       43.67 (12)     O4---C35---C36---C37    177.43 (17)
  C71---C7---C8---C9      −76.56 (17)    C34---C35---C36---C37   −2.8 (3)
  C5---C7---C8---C9       156.98 (13)    C35---C36---C37---C32   0.3 (3)
  N2---C8---C9---S1       −42.06 (13)    C33---C32---C37---C36   3.2 (2)
  C7---C8---C9---S1       −153.47 (11)   C31---C32---C37---C36   −174.47 (15)
  C4---C5---C11---N2      120.22 (11)    C8---C7---C71---C76     −18.4 (2)
  C6---C5---C11---N2      −123.32 (11)   C5---C7---C71---C76     100.91 (17)
  C7---C5---C11---N2      −1.29 (12)     C8---C7---C71---C72     161.37 (14)
  C4---C5---C11---C19     −1.82 (16)     C5---C7---C71---C72     −79.35 (17)
  C6---C5---C11---C19     114.64 (13)    C76---C71---C72---C73   −2.3 (2)
  C7---C5---C11---C19     −123.33 (12)   C7---C71---C72---C73    177.93 (15)
  C4---C5---C11---C12     −117.96 (12)   C71---C72---C73---C74   1.1 (3)
  C6---C5---C11---C12     −1.50 (15)     C72---C73---C74---C75   0.9 (3)
  C7---C5---C11---C12     120.53 (12)    C72---C73---C74---O3    179.07 (18)
  N2---C11---C12---O2     42.7 (2)       O3---C74---C75---C76    −179.83 (19)
  C19---C11---C12---O2    163.57 (14)    C73---C74---C75---C76   −1.5 (3)
  C5---C11---C12---O2     −71.42 (18)    C74---C75---C76---C71   0.1 (3)
  N2---C11---C12---C13    −126.34 (13)   C72---C71---C76---C75   1.7 (3)
  C19---C11---C12---C13   −5.49 (14)     C7---C71---C76---C75    −178.54 (18)
  C5---C11---C12---C13    119.52 (12)    C5---C6---N1---C1       162.47 (12)
  O2---C12---C13---C14    12.5 (3)       C5---C6---N1---C2       −69.76 (14)
  C11---C12---C13---C14   −178.95 (19)   C3---C2---N1---C6       45.11 (16)
  O2---C12---C13---C18    −165.29 (15)   C3---C2---N1---C1       174.43 (13)
  C11---C12---C13---C18   3.29 (17)      S1---C10---N2---C8      −36.52 (14)
  C18---C13---C14---C15   −1.2 (3)       S1---C10---N2---C11     −164.65 (10)
  C12---C13---C14---C15   −178.8 (2)     C9---C8---N2---C10      52.90 (15)
  C13---C14---C15---C16   1.1 (4)        C7---C8---N2---C10      177.50 (12)
  C14---C15---C16---C17   0.1 (4)        C9---C8---N2---C11      −172.86 (11)
  C15---C16---C17---C22   176.7 (2)      C7---C8---N2---C11      −48.26 (13)
  C15---C16---C17---C18   −0.9 (3)       C19---C11---N2---C10    −75.52 (16)
  C14---C13---C18---C19   −177.52 (16)   C12---C11---N2---C10    39.29 (18)
  C12---C13---C18---C19   0.60 (18)      C5---C11---N2---C10     159.34 (12)
  C14---C13---C18---C17   0.3 (3)        C19---C11---N2---C8     155.57 (11)
  C12---C13---C18---C17   178.46 (15)    C12---C11---N2---C8     −89.62 (14)
  C22---C17---C18---C13   −177.17 (16)   C5---C11---N2---C8      30.44 (13)
  C16---C17---C18---C13   0.7 (3)        C75---C74---O3---C77    −166.0 (2)
  C22---C17---C18---C19   0.5 (2)        C73---C74---O3---C77    15.8 (3)
  C16---C17---C18---C19   178.39 (17)    C36---C35---O4---C38    −6.6 (3)
  C13---C18---C19---C20   174.93 (14)    C34---C35---O4---C38    173.64 (19)
  C17---C18---C19---C20   −2.9 (2)       C8---C9---S1---C10      19.41 (11)
  C13---C18---C19---C11   −4.42 (17)     N2---C10---S1---C9      8.36 (12)
  ----------------------- -------------- ----------------------- --------------

Hydrogen-bond geometry (Å, °) {#tablewraphbondslong}
=============================

  ---------------------------------------------------------------------------------
  Cg1 and Cg2 are the centroids of the C17--C22 and C71--C76 rings, respectively.
  ---------------------------------------------------------------------------------

  ---------------------- --------- --------- ----------- ---------------
  *D*---H···*A*          *D*---H   H···*A*   *D*···*A*   *D*---H···*A*
  C76---H76···O2^i^      0.93      2.38      3.263 (2)   159
  C34---H34···O1^ii^     0.93      2.53      3.453 (2)   171
  C10---H10B···O2        0.97      2.53      3.173 (2)   124
  C2---H2A···Cg1^iii^    0.97      2.73      3.658 (2)   160
  C38---H38B···Cg2^iv^   0.96      2.93      3.730 (2)   141
  ---------------------- --------- --------- ----------- ---------------

Symmetry codes: (i) −*x*, −*y*+1, −*z*; (ii) −*x*+1, *y*−1/2, −*z*+1/2; (iii) *x*, −*y*−1/2, *z*−3/2; (iv) *x*, *y*−1, *z*.

###### Hydrogen-bond geometry (Å, °)

*Cg*1 and *Cg*2 are the centroids of the C17--C22 and C71--C76 rings, respectively.

  *D*---H⋯*A*              *D*---H   H⋯*A*   *D*⋯*A*     *D*---H⋯*A*
  ------------------------ --------- ------- ----------- -------------
  C76---H76⋯O2^i^          0.93      2.38    3.263 (2)   159
  C34---H34⋯O1^ii^         0.93      2.53    3.453 (2)   171
  C10---H10*B*⋯O2          0.97      2.53    3.173 (2)   124
  C2---H2*A*⋯*Cg*1^iii^    0.97      2.73    3.658 (2)   160
  C38---H38*B*⋯*Cg*2^iv^   0.96      2.93    3.730 (2)   141

Symmetry codes: (i) ; (ii) ; (iii) ; (iv) .
